Studies were made with standard time motion and B-scan echocardiography on 48 patients including 5 with idiopathic hypertrophic subaortic stenosis (hypertrophic obstructive cardiomyopathy), undergoing diagnostic cardiac catheterization. The dimensions of the left ventricular outflow (0) and inflow (I) tracts were measured on the B-scan images. The outflow tract was significantly narrowed in idiopathic hypertrophic subaortic stenosis at both end-systole (1.1+0±1 cm) and end-diastole (1.3±0.1 cm) when compared with the average width in other patients (2.6±0.1 and 3-0±041 cm, at end-systole and end-diastole, respectively) (P<0-001) or normnal subjects (2.4±0.3 and 2.9±0.2 cm) (P<0-01). Furthermore, the O/I ratio differed significantly in idiopathic hypertrophic subaortic stenosis (0.5±0.1 at end-systole and 0-6±0-1 at end-diastole) from that in all othergroups (144±01 at both end-systole and end-diastole) (P<0 005). Therewasno appreciable change in the width of the outflow tractfrom mid-to end-systole in the two patients in whom this was examined. The data support the contention that the anterior leaflet of the mitral valve assumes an abnormally anterior position in idiopathic hypertrophic subaortic stenosis. Though the systolic anterior movement of the tip of the anterior leaflet of the mitral valve shown by M-mode echocardiography could not readily be confirmed with B-scans, we believe that the narrowed outflow tract found in the present investigation contributes to the obstruction that occurs in this disease. We suggest that this outflow tract narrowing is probably caused by hypertrophy of the ventricular septum which in itself contributes to the narrowing, but which also displaces the papillary muscles and thus produces abnormal traction on the mitral valve and striking anterior displacement of the valve apparatus.
and early systolic anterior movement of used to produce stop-action, two-dimensional crossthe anterior mitral leaflet (Popp and Harrison, sectional images of the heart at end-systole and end-1969; Shah, Gramiak, and Kramer, 1969; Shah diastole. As previously explained (Teichholz et al., et al., 1971; Pridie et al., 1972; Henry et al., 1973b; , the peak of the R wave was chosen as end- King et al., 1973a; Epstein et al., 1974) In 2 patients with documented idiopathic hyper-left ventricular outlet. The mid-superior portion of trophic subaortic stenosis and resting gradients a this hypertrophied septum projects into the ven-B-scan was also recorded at a time in mid-systole tricular cavity thus displacing the anterior papillary when the systolic anterior movement of the anterior muscle anteriorly, superiorly, and medially away mitral leaflet as seen in the standard echocardiogram from the major longitudinal axis of the left ventricle was maximal. 0, I, and O/I measurements at this (King et al., 1973b; Reis et al., 1974) . This unusual time were identical to those measured at end-systole. angulation of the papillary muscle coupled with the lack of apex-to-base shortening, because of the (Popp and Harrison, tion of the anterior mitral leaflet in the systolic 1969; Shah et al., 1971; Henry et al., 1973b) . narrowing of the left ventricular outflow tract in However, few (Gramiak and Shah, 1971 ; Epstein in all other patients studied (P < 0'001) or 2A4 cm in the normal group (P < 0.01). Persistence of the narrow outflow tract at end-diastole is well shown in Fig. 4 angiographic  FIG. 4 End-diastolic B-scan from a patient with techniques (Fix et al., 1964) . In addition, as noted idiopathic hypertrophic subaortic stenosis. The outflow in Fig. 2 and 4, the outflow tract is not narrowed tract continues to be narrowed despite left ventricular at a single point, but over a distance of several relaxation. The outflow tract width is 09 cm, and the centimetres, the entire length of the visualized ratio of outflow to inflow tracts is 032. The distance anterior leaflet of the mitral valve. between the interval markers represents 1 cm.
The outflow tract narrowing probably results from a combination of anterior displacement of the anterior mitral leaflet and inward bulging of the interventricular septum. The relative importance of et al., Henry et al., 1975) have commented on each factor cannot be established from this study. the degree of narrowing of the outflow tract, The average normal left ventricular inflow tract though many of the published echocardiograms width of 2a 1 cm is considerably less than that found show striking anterior displacement of the entire in ventricles of patients with idiopathic hypertrophic mitral valve echo in the left ventricular cavity. subaortic stenosis (2-7 cm). Though one patient Using B-scan ultrasonography it is simple to measure (Case 2) with a very narrow I prevents this difaccurately the width of the outflow tract. This study ference from becoming statistically significant, the has shown that the average width of the outflow observation suggests that anterior displacement of tract at end-systole in idiopathic hypertrophic the mitral valve is indeed plausible and may account subaortic stenosis in the plane of the scan is 1 1 cm, for the wider I and narrower 0 in patients with in contrast to the significantly wider outlet of 2-6 cm idiopathic hypertrophic subaortic stenosis. 
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